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EFFECTS OF ADDING FAT TO THE SOW LACTATION DIET ON 
LACTATION AND REBREEDING PERFORMANCE 1 
G. C. Shurson, M. G. Hogberg, N. DeFever, 
S. V. Radecki and E. R. Miller 
Michigan State University 2
East Lansing 48824-1225 
ABSTRACT 
One-hundred-three multiparous ows were randomly assigned to one of two lactation diets 
containing either no supplemental nimal fat (C) or 10% added fat (F) during two seasons, summer 
(S) and winter (W), in a 2 X 2 factorial arrangement of treatments. Sows were placed on their 
respective dietary treatments 1 wk prior to farrowing and were fed these diets ad libitum through- 
out the 28-d lactation period. Weekly feed intake and total feed intake were not affected by diet or 
season, while weekly metabolizable energy (ME) intake tended to be higher during wk 1 and 3, and 
was higher (P<.04) during wk 2 for sows fed diet F. Sow weight loss from farrowing to 21 d of 
lactation and to weaning (28 d) were unaffected by diet or season. Average pig birth weight was 
.15 kg higher (P<.O1) for pigs born during S compared with those born in W. Sows receiving diet F 
had heavier litters at 21 d (P<.01) and heavier average pig 21-d weights (P<.O1). This was primarily 
due to the 13.1% increase (P<.04) in estimated milk yield and the higher fat concentration (P<.O01) 
of milk consumed by the pigs nursing sows fed diet F. Interval between weaning and rebreeding 
was shortened by 5.9 d (P<.01) for sows during W than during S, and tended to be lower for sows 
fed diet F (7.3 d) compared with that of sows fed diet C (9.7 d). Farrowing percentage was un- 
affected by diet but tended to be increased uring W (78.9%) compared with S (65.1%). No 
differences between mason or diet were noted on number of pigs born or number of pigs born alive 
in the subsequent parity. No diet • season interactions were observed, except for crude protein 
concentration of sow's milk, which was higher in milk from sows fed diet C during season W 
(P<.04). 
(Key Words: Pigs, Diets, Fat Consumption, Sow Lactation, Reproduction, Return Interval.) 
I n t roduct ion  
One of the pr imary factors involved in 
improving product ion  eff iciency in swine 
operat ions is to improve sow product iv i ty.  This 
can he accomplished by increasing milk produc- 
t ion to produce heavier 21-d l itter weights and, 
at the same time, reduce the postweaning 
rebreeding interval. There is no proven re- 
lat ionship between milk yield during lactat ion 
and the length of the postweaning rebreeding 
interval. Energy status of  the lactating sow, 
season of  the year and envi ronmenta l  tem- 
perature have all been impl icated in observed 
postweaning anestrus problems (Reese et al., 
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1982a,b; Cox et al., 1983; Kornegay and 
Thomas,  1983). 
Several researchers have studied the effects 
of  adding fat to the sow's lactat ion diet on 
lactat ion per formance as reviewed by Pett igrew 
(1981).  Other  researchers have studied the 
effects of feeding fat to lactating sows on 
subsequent  rebreeding per formance (Hughes 
and Calder, 1979; Reese et al., 1982a,b). 
Fur ther  studies have indicated a reduct ion in 
farrowing rate (Hurtgen and Leman,  1980) and 
a lengthening of  the rebreeding interval (Fahmy 
et al., 1979) during the summer.  
Cox et al. (1983) observed a decrease in the 
weaning-to-estrus interval in sows fed diets 
containing 10% added fat during the summer  
months ,  while the addit ion of fat to the sow 
lactat ion diet had no effect on  the interval f rom 
weaning to rebreeding during the winter. 
The object ive of  this s tudy was to evaluate 
the lactat ion and rebreeding per formance of 
sows receiving either convent ional  corn-soybean 
meal-based iets or diets containing 10% added 
fat during the summer  and winter  seasons. 
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Experimental Procedure 
One trial was conducted utilizing a total of 
103 multiparous purebred and crossbred sows 
in a 2 x 2 factorial arrangement of treatments. 
Sows were randomly assigned by parity and 
breed (Landrace, Yorkshire, Duroc and Land- 
race • Yorkshire) to one of two experimental 
diets during one of two seasons. In the first half 
of the trial, 24 sows were assigned to the 
control diet (C) and 27 sows were assigned to 
the diet containing 10% added fat (F). These 51 
sows farrowed during the summer season (S) 
between July 21 and October 2; litters were 
weaned at an average of 26.5 d of age. The 
second half of the trial utilized a total of 52 
sows of which 28 were assigned to diet C and 
24 to diet F. These sows farrowed during the 
winter season (W) between December 19 and 
April 12 and litters were weaned at an average 
of 26.9 d of age. Prior to farrowing, gestating 
sows were housed in individual gestation stalls 
in a total confinement, mechanically ventilated, 
gestation facility and were individually fed an 
average of 2.1 kg 'head- l 'd  - I  of a corn- 
soybean meal-gestation diet that met or ex- 
ceeded all NRC requirements for nutrients 
(NRC, 1979). Gestation diet composition and 
calculated analyses are shown in table 1. On 
approximately d 107 of gestation, sows were 
moved to the farrowing facility and fed their 
assigned experimental diets ad libitum. Lac- 
tation diet composition and analyses 3 are 
shown in table 1. Lactating sows remained on 
their respective lactation diets until the litters 
were weaned. 
Daily high and low temperatures were 
recorded using high-low thermometers located 
in each farrowing room. Individual sow weights 
were recorded at 1 d post-farrowing, 21 d of 
lactation and at weaning. Weekly feed intakes 
for wk 1, 2 and 3 of lactation were recorded for 
39 sows, fed ad libitum (16 sows fed diet C and 
23 sows fed diet F) during the summer months 
of the trial, while feed intakes from 31 sows, 
fed ad libitum (18 sows fed diet C and 13 sows 
fed diet F) were recorded during the winter 
months. The number of pigs born, born alive 
3A commercial dried fat (Merrick 4-80), contain- 
ing ether extract and 4% crude protein, provided 10% 
supplemental nimal fat when added at 12.5% of the 
lactation diet; supplied by Merrick Foods, Inc., Union 
Center W1. 
and weaned per !itter were recorded. Pigs were 
transferred between litters within dietary 
treatment before 3 d of age in an attempt o 
standardize litter size to 10 pigs/litter; the 
number of pigs per litter after transfer was 
recorded. Litter weights were recorded at birth 
and 21 d of age. A 30-ml milk sample was 
collected from each sow at 21 d of lactation 
after administering 60 USP units o f  oxytocin 
ira, washing the udder with warm water and 
then drying with paper towels. Uniform 
amounts of milk were extracted from all 
functional teats on one side of the sow's udder. 
Milk samples were stored in plastic jars and 
frozen at -20  C until analyzed for milk fat and 
nitrogen. Nitrogen content of milk samples was 
determined in duplicate by using a semi-micro 
Kjeldahl method (AOAC, 1984; crude protein = 
6.25 x N); total fat content was determined by 
the Roese-Gottlieb method (AOAC, 1984). 
Estimated milk yield for each sow was de- 
termined using a regression equation relating 
pig weight gain to milk yield (Lewis et al., 
1978). Pigs were not given creep feed but did 
have access to sow's feed. 
At weaning, the date and sow weights were 
recorded as the sows were moved to individual 
gestation stalls in the breeding facility and 
checked daily for estrus. Each boar pen was 
located adjacent o each group of six gestation 
stalls; sows were hand-mated twice while they 
were in estrus. Breeding dates were recorded 
and were used to determine the number of days 
between weaning and rebreeding. If sows did 
not display estrus within 2 wk after weaning, 
subsequent rebreeding dates were recorded and 
used to calculate the days from weaning to 
rebreeding interval. Subsequent litter size, 
which included the number of pigs born and 
born alive, was recorded for all sows based 
upon their previous lactation diet treatment. 
Data were statistically analyzed by method of 
least-squares for the main effects of diet and 
season, along with the diet x season interaction 
(Gill, 1978); simple correlations between all 
pairs of measured variables were calculated. 
Results and Discussion 
Weekly feed intake and total feed intake for 
(34 of the 52) sows fed lactation diet F were 
not different than for (36 of the 51) sows 
receiving lactation diet C (table 2). Weekly 
metabolizable energy (ME) intake tended to be 
higher during wk I and 3, and was higher 
(P<.04) during wk 2 for sows fed diet F. No 
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seasonal differences were noted for weekly 
feed intake, total feed intake or weekly ME 
intake. These results are consistent with work 
reported by Seerley et al. (1981) in which no 
differences were noted in feed intake between 
sows fed control, 10% supplemental corn oil or 
10% supplemental animal fat diets, and with ,~ 
work reported by Cox et al., (1983) where 10% 
dietary fat supplementation a d season had no Z 
effect on daily feed intake. Added fat in the 
lactation diet increased aily ME intake in sows ,~ 
(Stahly et al., 1980). However, several re- Z 
searchers have reported that daily feed intake 
was lower when lactating sows were fed diets 
containing supplemental fat due to the in- 
creased caloric density of the diet (Boyd et al., 
1978, 1982; Pollman et al., 1980). 
Average weekly high temperature in the 
farrowing facility was approximately 3.0 C 
higher (P<.001) during the summer season 
(X=26.9 C) than during the winter season 
(X=23.8 C), which is slightly higher (2.3 C) r~ 
than the average daily high temperature in 
farrowing rooms between seasons reported by 
Cox et al. (1983). Furthermore, average weekly 
temperature was an average of 1.8 C higher e~ 
(P<.001) (X=24.2 vs 22.4 C) and average z 
weekly temperature range was 2.7 C greater e~ 
(P<.001; X=5.5 vs 2.8 C) during S than in W. m  u, 
The higher average weekly temperature ange is 
probably not of the magnitude necessary to 
affect feed intake, but may have affected 
lactation and rebreeding performance of sows 
due to a higher level of stress produced from Z 
higher environmental temperatures or wider Z 
temperature fluctuations in the farrowing o 
facility. Average low temperature was not 
different for S and W seasons except during the 
third week of lactation when it was 1.4 C Z 
higher (P<.02) during S (21.9 C) than during W 
(20.5 C). This difference might be explained by e~ 
a, the lack of temperature control imposed by the O 
summer climate as compared with that during 
the winter in a total confinement, environ- 
mentally controlled farrowing facility. 
Sow weight loss from farrowing to 21 d of ~. 
lactation, and to weaning, were unaffected by 
diet or season (table 3). Sows fed diet C lost 
10.8 kg; sows fed diet F lost 11.2 kg from <~ 
farrowing to weaning but sows tended to lose 
more weight during the lactation period in S 
(13.7 kg) than W (8.2 kg). Cox et al. (1983) 
indicated that fat supplementation i  the sow 
lactation diet had no effect on reducing weight 
loss during the summer, but during the winter, 
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sows fed the 10% fat-supplemented diet lost 
more weight than sows fed the contrOl diet. 
However, Cox et al. (1983) indicated that 
supplementing the diet with fat reduced the 
number of days to estrus following weaning in 
summer, but did not affect this interval in 
winter. Our results are consistent with work by 
Seerley et al. (1981) in which there were no 
differences in weight loss between sows fed 
control, 10% corn oil or 10% animal fat- 
supplemented lactation diets. Reese et al. 
(1984) observed that sows receiving 8 Mcal of 
ME/d lost more weight during lactation than 
sows receiving 16 Mcal of ME/d. Differences in 
sow weights post-farrowing between seasons 
(P<.02) may have resulted from differences in 
weights of sows when allotted to dietary 
treatments prior to farrowing. 
Total number of pigs born/litter was not 
different between dietary treatments or seasons 
(table 3). Because dietary treatments were not 
imposed until d 107 of lactation, no effect due 
to diet would be expected. Number of piglets 
born alive/litter was higher (P<.08) from sows 
fed diet F (10.2) compared with sows fed diet 
C (9.4). Number of stillborn pigs was not 
different between diets or seasons, which is 
consistent with work reported by Cieslak et al. 
(1983) where neither the number of live 
births/litter nor the number of stillbirths/litter 
was affected by increasing the fat content of 
the diet. Litter birth weights were greater 
(P<.01) for sows fed diet F (16.8 kg) compared 
with sows fed diet C (14.7 kg), which is a direct 
result of the higher number of pigs born alive 
because there were no diet differences in 
average pig birth weight. These results are 
consistent with previous studies where average 
birth weights of live pigs were unaffected 
by fat supplementation in the sow diet (Seerley 
et al., 1974; Okai et al., 1977; Boyd et al., 
1978; Seerley et al., 1978; 1981). Average pig 
birth weight was higher (P<.01) during S (1.71 
kg) than during W (1.56 kg). The increased 
number of pigs weaned/litter during W (P<.02) 
may be due to the greater milk yield (P<.06) of 
sows during W, even though the average birth 
weight was less (P<.01) during the winter than 
the summer. It is well documented that heavier 
birth weights increase pig survival. Fahmy and 
Bernard (1971) reported 2.9% mortality 
among pigs weighing 1.6 kg or more at birth, 
with a gradual increase in death rate with 
decreasing birth weight up to 81.7% mortality 
among pigs weighing less than .45 kg at birth. 
Thus, because of the high average birth weight 
of pigs from litters during both summer and 
winter seasons, 1.71 and 1.56 kg, respectively, 
the difference in birth weights may not have 
been of major consequence on the survival of 
pigs to 21 d, and probably milk yield was a 
more important factor contributing to im- 
proved survival of pigs during the W. 
Sows receiving diet F had heavier litter 
weights at 21 d (P<.01) and heavier average 
piglet 21-d weights (P<.01) than litters from 
sows receiving diet C, but there were no season- 
al differences. Pigs nursing sows fed diet F 
tended (P<.09) to gain more weight from birth 
to 21 d of age (4.41 kg) than pigs nursing sows 
fed diet C (4.04 kg), while no seasonal dif- 
ferences were observed. Similarly, litter weight 
gain from birth to 21 d of age was greater for 
pigs nursing sows receiving diet F compared 
with pigs nursing sows receiving diet C, 39.3 kg 
and 34.1 kg, respectively (P<.04). Furthermore, 
litters from sows farrowing during W tended to 
gain more weight from birth to 21 d of age than 
litters from sows farrowing during S, 38.9 kg 
and 34.5 kg, respectively (P<.07). Boyd et al. 
(1982) observed heavier weaning weights of 
pigs from sows receiving fat-supplemented 
diets. O'Grady et al. (1973) found a positive 
correlation between sow energy intake and 21-d 
pig weights. The combination of number 
weaned and weight at weaning improved total 
litter weaning weight by 5.1 kg when sows were 
fed fat-supplemented iets (Cieslak et al., 
1983). Other researcers have found no dif- 
ferences in average 21-d litter weight (Seerley et 
al., 1981) or litter weaning weights (Cox et al., 
1983) of pigs from sows receiving diets con- 
taining supplemental fat. Cox et al. (1983) 
found no difference in weaning weights be- 
tween seasons. 
Estimated milk yield was increased 13.1% by 
feeding diet F to sows (P<.04) and was also 
11.4% greater (P<.07) during W compared with 
S (table 3). Other workers have suggested that 
milk yield was improved by 10 to 17% by 
feeding fat to sows (Kruse et al., 1977; 
Pettigrew, 1978). Milk yield and milk com- 
position are associated with the rate of growth 
and development of the young pig (Fahmy, 
1972; Lewis et al., 1978). Thus, the greater 
number of pigs at 21 d during the winter season 
and the heavier 21-d litter weights from sows 
receiving the 10% supplemental fat diet were 
probably due to the increased milk yield as well 
as to the increase in milk fat (P<.001) con- 
678 SHURSON ET AL. 
sumed by the pigs, which provided more energy 
for growth. Fat concentration (11.2%) of milk 
from sows fed diet F was greater (P<.001) than 
that (8.8%) of milk from sows fed diet C. 
These concentrations are consistent with several 
reports (Boyd et al., 1978; Stahly et al., 1980; 
Pettigrew, 1981; Boyd et al., 1982; Lellis and 
Speer, 1983). Fat concentration of sow's milk 
has been reported to range from 3.0 to 21.1% 
(Neuhaus, 1961) and from 3.5 to 10.5% (Pond 
and Houpt, 1978). These large variations in 
milk fat content probably reflect differences in 
sampling techniques and analytical procedures 
employed in the various studies9 Grams of milk 
fat consumed'pig -~ 'd  -~ was calculated to be 
71.3 g for pigs nursing sows fed diet C, while 
pigs consumed more fat (99.8 g) (P<.O01) 
when nursing sows that were fed diet F. Grams 
of milk fat consumed'p ig -~ 'd  -~ was not 
affected by season. No differences between diet 
or season were observed for crude protein 
content of milk or g crude protein consumed 
9 pig -~ .d -~ " 
The interval between weaning and rebreed- 
ing was 5.9 d shorter during season W than 
during season S (table 4; P<.O1), and tended to 
be lower for sows fed diet F (7.25 d) than for 
sows receiving diet C (9.69 d). Farrowing 
percentage was unaffected by diet, but tended 
to increase during W (78.9%) compared with S 
(65.1%). Researchers have reported a decline in 
farrowing rate (Hurtgen and Leman, 1980)and 
a lengthening of the rebreeding interval (Fahmy 
et al., 1979; Cox et al., 1983) during the 
summer season. Body weight loss by the sow 
during lactation has been shown to have a 
direct effect on rebreeding performance (Reese 
et al., 1982a). Hughes and Calder (1979) and 
Reese et al. (1982a,b) demonstrated that 
increasing energy intake during lactation can 
reduce the number of days to rebreeding. 
However, Varley and Cole (1976)reported no 
effect of feeding level during lactation on the 
number of days to return to estrus following 
weaning, even though sow weight loss was 
affected by feeding level during lactation. Since 
no differences were observed in sow weight loss 
in this study, other factors must account for 
the difference in rebreeding interval. 
Average weekly high temperature and 
average weekly temperature range had the 
highest correlation with the number of days to 
rebreeding during wk 3 of lactation (r=.50 and 
r=.48, respectively), while average daily tem- 
perature had a correlation of r=.33 with days to 
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TABLE 5. CORRELATIONS BETWEEN FARROWING HOUSE TEMPERATURES OR DALLY ENERGY 
INTAKE (TRAIT 1) WITH THE NUMBER OF DAYS FROM WEANING TO REBREEDING (TRAIT 2) 
Trait 1 r a Significance b 
Avg weekly high temperature 
Wk 1 .37 .01 
Wk 2 .45 .01 
Wk 3 .50 .01 
Avg w~ekly temperature 
Wk 1 .26 .05 
Wk 2 .34 .01 
Wk 3 .33 .01 
Avg weekly temperature ange 
Wk 1 .36 .01 
Wk 2 .38 .01 
Wk 3 .48 .01 
Avg daily energy intake, kcal ME c 
Wk 1 - .14 NS 
Wk 2 - .06 NS 
Wk 3 - .16 NS 
acorrelation coefficient between trait 1 and trait 2. 
bNS = not significant. 
CME = metabolizable energy. 
rebreeding at wk 3 of  lactat ion (table 5). 
Inconclusive results regarding the inf luence 
of  temperature  on rebreeding interval have been 
reported (Hurtgen and Leman, 1980; Hurtgen 
et al., 1980; Cox et al., 1983; Kornegay and 
Thomas,  1983). Correlat ions between tem- 
perature and the number  of  days to rebreeding 
observed in this study tend to suggest hat  high 
temperatures  or increased temperature  range 
may have some detr imenta l  effect on rebreed- 
ing performance.  Daily energy intake and 
season apparent ly  have no effect on rebreeding 
performance,  as exempl i f ied by the low cor- 
relat ions observed in this study (table 5). This is 
consistent with research by Cox et al. (1983) in 
which there was no effect of  feed intake with in 
or between seasons on the weaning-to-estrus 
interval. Perhaps photoper iod  or a combinat ion  
of contributions f rom several factors affect 
rebreeding performance.  Subsequent  l itter 
size of sows in relat ion to the tota l  number  of 
piglets born or born alive was not  affected by 
dietary t reatment  or season. 
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